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ABSTRACT: 

PURPOSE: To prevent scattering of contamination and, at the same 
time, to clean the inside of cavities without giving any damage to 
wires by placing a wire -bonded semiconductor device on a holder with 
an opening cavity section in an upside-down state and jetting a 
cleaning liquid upon the device from the bottom side through a two- 
fluid nozzle. 

CONSTITUTION: A semiconductor device 8 to be cleaned is set above 
a cleaning device holder 10 by means of a robot in an upside-down 
state while the device 8 is mounted on a carrying jig 7. After fixing 
the device 8 by means of a device retainer 15, the device 8 is 
cleaned with a cleaning liquid jetted from a two-fluid nozzle 11 
through a cavity section 14 only and, after cleaning, the nozzles 11 
are switched to an air blowing nozzle 12 for blowing air upon the 
device 8. Similar processing is performed in the next blowing section 
and the device 8 is housed in an unloader through a drying section. 
Since the device 8 can be cleaned without giving any damage to the 
bonding wires of the device 8, the occurrence of faults due to 
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foreign matters can be reduced and the yield of the device 8 can be 
increased. 
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(54) DEVICE AND METHOD FOR MANUFACTURE SEMICONDUCTOR 

(57)Abstract: 

PURPOSE: To prevent scattering of contamination 
and, at the same time, to clean the inside of 
cavities without giving any damage to wires by 
placing a wire-bonded semiconductor device on a 
holder with an opening cavity section in an upside- 
down state and jetting a cleaning liquid upon the 
device from the bottom side through a two-fluid 
nozzle. 

CONSTITUTION: A semiconductor device 8 to be 
cleaned is set above a cleaning device holder 10 
by means of a robot in an upside-down state while 
the device 8 is mounted on a carrying jig 7. After 
fixing the device 8 by means of a device retainer 
15, the device 8 is cleaned with a cleaning liquid 
jetted from a two-fluid nozzle 1 1 through a cavity section 14 only and, after cleaning, the 
nozzles 1 1 are switched to an air blowing nozzle 12 for blowing air upon the device 8. 
Similar processing is performed in the next blowing section and the device 8 is housed 
in an unloader through a drying section. Since the device 8 can be cleaned without 
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♦NOTICES.* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacturing method of the semiconductor device which has a semiconductor chip, the 
wirebonding process which takes connection for between the terminals of a package electrically, the 
washing process which washes the above-mentioned semiconductor chip, and the closure process which 
closes the above-mentioned package and loses the outcrop of the above-mentioned semiconductor chip, 
and established the above-mentioned washing process between the above-mentioned wirebonding 
process and the above-mentioned closure process. 

[Claim 2] The above-mentioned washing process is a manufacturing method of a semiconductor device 
according to claim 1 characterized by washing alternatively only the field equipped with the above- 
mentioned semiconductor chip of the above-mentioned package. 

[Claim 3] The above-mentioned washing process is the manufacturing method of claim 1 characterized 
by washing the above-mentioned semiconductor chip using 2 fluid spray of Ayr and a penetrant 
remover, and a semiconductor device according to claim 2. 

[Claim 4] They are the semiconductor fabrication machines and equipment with which it has the 
washing chamber which washes the semiconductor chip with which the package was equipped, and the 
conveyance system to which the above-mentioned package is moved, and the above-mentioned washing 
chamber washes alternatively only the field which equipped with the above-mentioned semiconductor 
chip of the above-mentioned package through the mask which has opening. 
[Claim 5] The above-mentioned washing chambers are semiconductor fabrication machines and 
equipment according to claim 4 characterized by washing the above-mentioned semiconductor chip 
using 2 fluid spray of Ayr and a penetrant remover. 

[Claim 6] They are the semiconductor fabrication machines and equipment according to claim 5 
characterized by the ability to change the above-mentioned washing nozzle and the above-mentioned 
blow nozzle by the rolling mechanism by the above-mentioned washing chamber having the washing 
nozzle which injects the above-mentioned 2 fluid spray, and the blow nozzle which injects Ayr. 
[Claim 7] Semiconductor fabrication machines and equipment according to claim 6 with which the 
revolving shaft of the above-mentioned rolling mechanism is characterized by serving as the above- 
mentioned penetrant remover or the delivery pipe of Ayr. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the cleaning method and washing station for dropping 
effectively the foreign matter which adhered in the manufacture process of a semiconductor device for 
images like especially CCD (Charge coupled device) about a semiconductor device and its 
manufacturing installation. 
[0002] 

[Description of the Prior Art] Conventionally, since it was protected by the protective coat even if a 
certain amount of foreign matter adheres to a semiconductor chip, the tolerance to a foreign matter was 
as wide as the package erector of a common semi-conductor. The process after it was not washing only 
by washing in the state of a die before die bonding (i.e., after dicing) about washing. On the other hand, 
the foreign matter which adheres like a package erector while detailed-ization of a semiconductor device 
progresses is posing a problem. In an image device like CCD which dislikes especially a foreign matter, 
since a point defect will surely be produced there if a foreign matter adheres to the light-receiving side 
of CCD, while detailed-ization of a pixel progresses, the foreign metallic particle generated at the time 
of die bonding or wirebonding also needs to be removed as well as washing of dicing. 
[0003] however, since the risk of wire damage is always accompanied by tailing of the device after 
wirebonding, it targets conventionally the comparatively large foreign matter attached to the front face, 
and removes it by the approach of performing the Ayr blow - ****-- it had stopped. 
[0004] On the other hand, as a well-known example near this invention, as shown in JP,63-150924,A, 
there is a device which flushes the foreign matter in a package cavity by reversing the front flesh side of 
a device and injecting a penetrant remover from the bottom. Moreover, the method of adsorbing the rear 
face of a device and conveying it is indicated by JP,4-56294,A. However, neither of the well-known 
examples has made reference about wire damage. 
[0005] 

[Problem(s) to be Solved by the Invention] In an image device like CCD, the foreign matter generated in 
die bonding or wirebonding also needed to be removed, and, for that purpose, the foreign matter needed 
to be removed by the approach more efficient than an Ayr blow method like the former just before the 
closure. Moreover, although a washing posture has the desirable fi'ont flesh-side reversal method shown 
as a well-known example, since a penetrant remover starts a whole conveyance system and a whole 
device, such as a chute and a reversal device, dirt is spread and a desired air cleanliness class is not 
obtained. Moreover, desiccation area is considered to be large and for the whole desiccation to be 
difficult by the same reason. 

[0006] It is in the purpose of this invention offering the cleaning method and washing station of a semi- 
conductor which prevent the reattachment of dirt, and there is no damage on a wire and have a high rate 
of tailing. 
[0007] 

[Means for Solving the Problem] This invention was made to wash after these processes (i.e., just before 
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the closure) in order to remove the foreign matter generated in die bonding and wirebonding. Moreover, 
for reattachment prevention of dirt, the washing station formed between nozzles the holder in which 
only the cavity section carried out opening so that only the cavity section of a device might be washed. 
Moreover, in order to suppress wire damage and to obtain the high rate of tailmg, 2 fluid spray nozzle 
which mixes and injects Ayr to a penetrant remover was adopted. 
[0008] 

[Function] In order to make it not apply a penetrant remover other than the cavity section of a device, 
the holder was formed, but when the adhesion of a device and a holder is bad, there is a possibility that 
the penetrant remover which entered from the minute crevice may imprint dirt about a holder top face. 
For this reason, it is desirable to give a device presser-foot device which is stated in the next example. 
[0009] Moreover, a droplet child can become the shape of Myst which is about several micrometers, and 
using 2 fluid spray for washing can raise the rate of flow by mixing Ayr compared with water 1 fluid 
easily compared with not giving a damage to a wire, even if it raises a pressure to some extent, and 
water, and it can be washed by big impulse force to a foreign matter. 
[0010] 

[Example] The example of this invention is explained using a drawing. 

[00 11] The whole equipment configuration is first explained using drawing 1 . This equipment is 
constituted by the robot 6 which takes charge of conveyance between a loader 1, the washing chamber 2, 
the blow chamber 3, the desiccation chamber 4, unloaders 5, and these units. Next, order is explained for 
conveyance between these units later on. That by which five devices 8 rode on the conveyance fixture 7 
as shovm in drawing 2 is processed as one unit. One of this is first discharged from a loader 1, and next, 
a robot uses hand 6a at a tip and holds both a device and a fixture by vacuum adsorption pad 6b from a 
rear face. Then, although a robot 6 moves to the washing chamber 2, during this migration, front flesh- 
side reversal of the device is carried out by a robot's 6 revolving-shaft 6c, and it places on the washing 
chamber 2. This condition of having carried out front flesh-side reversal is shown in drawing 3 . In the 
washing chamber 2 (refer to drawing 4 ), after washing by the 2 hydraulic nozzle 1 1 and performing the 
first blow, vacuum adsorption is again carried out by robot hand 6a, and it is placed on the blow 
chamber 3. Here, the second blow is performed and the waterdrop on the front face of a device is 
removed completely. Although vacuum adsorption is furthermore carried out by robot hand 6a and 
being shortly conveyed to the desiccation chamber 4, front flesh-side reversal is carried out in this case, 
and a device posture is returned (refer to drawing 7 ). Here, non-contact heating is carried out at an 
infrared heater, and the moisture of a device is removed completely. It is contained by the unloader 5 
after termination. Although the configuration and procedure of equipment were above, the first blow and 
the second blow were prepared and in order to prevent the reattachment of the dirt by blow, it divided 
into the washing chamber 2 and the blow chamber 3 for making more reliable desiccation of a device 
with many concave convexes, respectively. 

[0012] Next, drawing 4 and drawing 8 explain a washing chamber configuration, the device holder 10 
vnth which the washing section is located in the upper part of the upper chamber 9 for penetrant remover 
scattering prevention ~ the - it has the blow nozzle 12 in the 2 hydraulic nozzles 1 1 for washing, and 
one side caudad. Both change by rotating focusing on center-of-rotation 13a of the nozzle change 
devices 13 and 32. The 2 hydraulic nozzles 1 1 make pure water 29 mix high-pressure Ayr 28, and are 
pressured upwards, and a penetrant remover washes by hitting the cavity section 14 of a device through 
opening 10a of a device holder. Furthermore, after washing comes to perform ****** and a being quick 
ridge for a nozzle to a blow nozzle. Moreover, the revolving shaft serves also as the delivery pipe of Ayr 
as shown in drawing 8 , and as for the nozzle switch devices 13 and 32, it is effective in piping being 
simplified. Moreover, a revolving shaft may serve as other fluids, for example, the delivery pipe of a 
penetrant remover. In the example furthermore shown in drawing 8 , the device in which the revolving 
shaft of 13 and 32 is rotated is in the outside of a chamber, and in order to prevent that Myst generated 
within a chamber leaks outside, Myst **** 33 is formed. Drawing 9 and drawing 10 showed the 
structure of Myst **** 33, attached the clinch in this drawing vsdth Myst **** (1) 33, Myst **** (2) 37, 
and the discharge-ring [ the Myst ****-cum-] stopper 39, and have prevented permeation of water 
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certainly by narrowing gap 38a and gap 38b. On the other hand, the device presser foot 15 is a presser 
foot for sticking a device to a holder 10 during washing or a blow, by vertical drive 15a, in an injection 
of a device and the case of ejection, it is located up, and a robot hand comes to go into the gap 16 in the 
meantime. Moreover, .exhaust-port 9a was prepared in the chamber lower part, Myst generated by 
washing and blow was attracted , and the reattachment to a device is prevented. 

[0013] The enlarged drawing of the device holder 10 is shown in drawing 5 . Although opening 10a for 
five devices is prepared in this example, naturally numerical aperture is not limited. Moreover, as for the 
dimension of opening 10a, it is desirable to make it the same as that of the dimension of the device 
cavity of a washed object. When a device is a ceramic package, it is good to select the quality of the 
material which is superhard, for example from abrasion resistance being required especially of the part 
of base 10b which a package touches directly. Moreover, PAKEJI washed may not be restricted to a 
ceramic package with a cavity, and the resin mold package using [ for example, ] the leadframe is 
sufficient as it. 

[0014] Opening 17a is prepared in drawing 6 like [ the device holder 17 of a blow chamber ] a washing 
chamber, and high-pressure Ayr injected from the blow nozzle 18 arranged caudad is blown upon a 
device through opening 17a. However, pin 17b is stood to the holder 17 at this time, and a device is 
supported by this pin, and between a device and a holder, as a gap 19 is made, it changes. This gap is . 
required in order to miss sprayed Ayr and to fly waterdrop to coincidence. Moreover, the nozzle at this 
time may consist of two or more, and may also set a blasting include angle as arbitration, respectively. It 
is also good to blow forming and moving the drive of a nozzle furthermore. Moreover, warm air may be 
used for jet Ayr to lower the humidity in a chamber and shorten the drying time. 
[0015] The sectional view of the desiccation chamber 4 used by this example is shown in drawing 7 . It 
is placed by the drive systems 21 and 22 of the injection arm 20 into a desiccation chamber, and a device 
receives an infrared exposure from the upper part at the infrared heater 23, from the lower part, further, 
it contacts a direct device and the temperature of a device also raises [ device ] the heat block 24 here. 
The moisture which had adhered around the cavity by this is dried, and it is made to evaporate. The 
shutter 25 in drawing is opened and closed at the time of receipts and payments of the injection arm 20. 
Moreover, a dryer part is also exhausted from ****** 26 under a chamber, and keeps the air cleanliness 
class in a chamber being the same as that of the chamber of a washing blow. 
[0016] 

[Effect of the Invention] Since it can wash according to this invention, without damaging the bonding 
wire of a semiconductor device, it can wash just before the closure. What was able to drop only the 
about dozens of micrometers foreign matter to the conventional Ayr blow by this can drop even a 
several micrometers foreign matter now, and improvement in a yield can be expected. Moreover, 
according to this invention, since a foreign matter can be collectively dropped just before the closure, it 
is possible to abolish or simplify the washing process before it. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The whole soaping-machine configuration top view before the closure of this invention is 
shown. 

[Drawing 2] The device conveyance forward posture side elevation between units is shown. 
[Drawing 3] The device conveyance reversal posture side elevation between units is shown. 
[Drawing 4] The A- A section sectional view of the washing chamber shown in drawing 1 is shown. 
[Drawing 5] The enlarged drawing of the device holder used for a washing chamber is shown. 
[Drawing 6] The B-B section expanded sectional view of the blow chamber shown in drawing 1 is 
shown. 

Prawing 7] The sectional view of a desiccation chamber is shown. 

[Drawing 8] The C-C section sectional view of the washing chamber shown in drawing 1 is shown. 
[Drawing 9] A washing chamber Myst ****** front view is shown. 

[Drawing 10] The A- A section sectional view of washing chamber Myst ****** shown in drawing 9 is 
shown. 

[Description of Notations] 

2 - a washing chamber, 8 device, the device holder for 10 - washing, and 10a~ holder opening, the 
10b- holder base, 1 1 ~2 hydraulic nozzle, and 12 - a blow nozzle, 14 — cavity section, 15 — device 
presser foot, and 17 the device holder for a blow, 17a- holder opening, a 17b- pin, and 19 - a gap a 

23 ~ infrared heater, 24 - heat block, and 28 Ayr, 29 - pure water an air [ 32 - revolving shaft- 

cum-] pipe and 33 Myst ****. 
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